Performance Evaluation of a UWB-RFID System for Potential Space Applications 


Abstract 


This talk presents a brief overview of the ultra-wideband (UWB) RFID system with 
emphasis on the performance evaluation of a commercially available UWB-RFID system. 
There are many RFID systems available today, but many provide just basic identification 
for auditing and inventory tracking. For applications that require high precision real time 
tracking, UWB technology has been shown to be a viable solution. The use of extremely 
short bursts of RF pulses offers high immunity to interference from other RF systems, 
precise tracking due to sub-nanosecond time resolution, and robust performance in 
multipath environments. 

The UWB-RFID system Sapphire DART (Digital Active RFID & Tracking) will be 
introduced in this talk. Laboratory testing using Sapphire DART is performed to evaluate 
its capability such as coverage area, accuracy, ease of operation, and robustness. 
Performance evaluation of this system in an operational environment (a receiving 
warehouse) for inventory tracking is also conducted. Concepts of using the UWB-RFID 
technology to track astronauts and assets are being proposed for space exploration. 
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RFID Technology Overview 
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RFID Tags 
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reader 

Higher transfer data rates 
Reading distance can be 100 ft or more 



RFID Frequencies 
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Active tags 

Robust performance in multipath environments 

Track location of tag with high accuracy from within an inch to 1 ft 



UWB Features 
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UWB Fine Time Resolution Resolving between direct vs. multipath components 

is possible with extremely narrow UWB pulses e 



UWB-RFID Technology 
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Sapphire DART 

Digital Active RFID & Tracking) Overview 
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Accuracy: within +/- 1 foot 

Tag battery life: in excess of 4 years (1 Hz rate) 

Tag read range: up to 160 ft indoors 

Hub is configurable to accommodate various configurations/coverages 



Sapphire DART Evaluation Kit PAL651-EK 
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Location of asset tags is based on the time differences of the signal 
arriving at multiple receivers (TDOA technique) 

Accurate and reliable 2D TDOA tracking requires at least 4 receivers (3D 
will require at least 5 receivers) 


Laboratory Testing of Sapphire DART PAL651-EK 
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Laboratory Testing Results 
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Warehouse Testing of Sapphire DART PAL651-EK 
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accuracy can be improved to sub-inch level using JSC derived 
technique 


Future Work 
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Potential Space Applications 
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Potential Space Applications 
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Rover Tracking Area (UWB Radio) 


